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THE WEATHER AND CIRCULATION OF AUGUST 1956*

A Marked Reversal in Hurricane Activity from August 1955
JAMES F. ANDREWS

Extended Forecast Section, U. S. Weather Bureau, Washington, D. C.

1. MID-SUMMER PERSISTENCE FOLLOWING AN EARLY-
SUMMER REVERSAL

In June 1956 [1] the large-scale circulation features
controlling the weather in the United States were two
troughs, one near either coast of North America, separated
by a stronger than normal ridge lying north-south over
mid-continent.

"had been centered over northern Canada in June, extended
westward to Alaska and eastward to Greenland. This was
aceompanied by retrogression of the major troughs and
ridges and a southward shift of the westerly wind belt in
eastern North America and the Atlantic.

Comparison of the mean 700-mb. circulation patterns
for July (see fig. 2 of [2]) and August (fig. 1) shows them
to be highly intercorrelated. The magnitude of this per-
sistence in circulation is expressed statistically in table 1,
which shows that the correlation coeflicient between the
700-mb. height anomaly patterns of July and August
1956, in the area from 30° N. to 50° N., and 70° W. to
130° W., was +.76. The area was restricted in order that
the results might be comparable with those found by
Namias in a previous study for the period from 1942-50
[3]. This unusually high correlation is even more interest-
ing in view of the pronounced reversal in pattern which
occurred from June to July, as shown in the first column
of table 1.

The weather in the United States, closely related as it
is to the mid-tropospheric circulation, similarly exhib-
ited very little change from July to August 1956. Perhaps
this is best seen by comparing figures 2 and 3, which show
the observed temperature and precipitation anomaly
classes for these two months. Statistical measures of this
persistence are given in table 1. Of 100 stations evenly
distributed around the country, 85 did not change by
more than one class in temperature, while 43 remained
in the same precipitation class. These figures represent
considerably greater persistence than would be expected
either by chance or from the 1942-50 average [3]. From
June to July, by contrast, the reversal in temperature was
striking. Precipitation however, displayed even greater
persistence than is normally found between June and July
(table 1). This is a bit unusual, in view of the reversal

1 8ee Charts I-XVII following p. 328 for analyzed climatological data for the month.

During July [2] a blocking surge, which"

in circulation, and may reflect the discontinuous nature
and randomness of precipitation patterns in the summer
months, as well as the complexity of their relationship to
mean summer circulation states.

2. WEATHER AND CIRCULATION IN THE UNITED
STATES

TEMPERATURE

Temperatures in the United States during August aver-
aged generally below normal in the northeastern quarter
and western third of the country (fig. 2B and Chart I).
In the Northeast the greatest departures observed were
from 1° to 3° F. These are somewhat less than the 3° to
5° F. departures observed in the same region in July [2].
Northern Maine was the coolest area, with Caribou report-
ing its second coldest August of record, while daily mini-
mum temperature records were established at Buffalo,
N. Y., (Aug. 3), and Scranton, Pa. (Aug. 4).

The cool weather in the Northeast may be related to
the monthly circulation pattern in several ways. Figure 1
shows that stronger than normal northwesterly flow pre-
vailed at the 700-mb. level from the strong ridge over
western Canada to the deep trough along eastern North
America. Wind speeds in this area, where the jet stream
was well defined at 700 mb., were above the normal, with
greatest departures over the Lakes region (fig. 4).

The prevailing northwesterly flow was instrumental in
steering the polar anticyclones that were associated with
frequent outbreaks of cool Canadian air masses (Chart
IX). The source region for much of this cool air, north-
western Canada and the Arctic region, was colder than
the August normal, as can be seen in figure 5, which shows
the mean thickness departures from normal for the layer
700 mb. to 1000 mb. Greatest mean virtual temperature

TABLE 1.—Persisience measures of monthly mean anomalies in the
United States during summer 1956

June-July July-August
Chanee|
1956 | (1942-50) 1956 | (1942-50)
700-mb. height (lag correlation)_.__________ —0.61 0.33 0]0.76 0.33
Temperature (0 or 1 class change, percent)__ 43 72 59 85 82
Precipitation (0 class change, percent)..___ 45 35 33 43 34
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Ficure 1.—Mean 700-mb. height contours and departure from normal (both in tens of feet) for August 1956.

Deeper than normal troughs

over eastern North America and western Furope were important features of the circulation.

departures (—8° F.) were found over southeastern
Canada, another source region for much of the cool
weather in the northeastern United States.

Temperatures also were below normal over most of the
area from the Northern Plains to California (fig. 2B and
Chart I), with maximum departures of 4° F. in central
California. A few of the cities establishing daily minimum
temperature records were: Helena, Mont.; Roseburg,
Oreg.; Ely, Nev.; and Salt Lake City, Utah. The un-
seasonable coolness in the West was associated with below
normal thickness values in the layer from 700 mb. to 1000
mb. (fig. 5) and was related to the prevalence of stronger

than normal northerly flow at sealevel (Chart XI). The
greatest daily temperature departures in the Far West
occurred early in the month when the mean trough along
the Pacific coast was inland. For the five days ending
August 5, temperatures in that area averaged as much as
15° F. below normal. For a detailed study of this cold
period, the reader is referred to the article by McQueen
and Thiel elsewhere in this issue [4].

The remainder of the nation, from the Central and
Southern Plains through the South Atlantic States, was
unseasonably warm, with maximum temperature depar-
tures of 4° F. in parts of Kansas and Oklahoma (fig. 2B
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Figure 2.—Monthly mean surface temperature anomalies for (A)
July 1956 and (B) August 1956. The classes above, below, and
near normal occur on the average one-fourth of the time; much
below and much above each normally occur one-eighth of the
time.

and Chart I). Some of the daily maximum temperature
records established were (in °© F.): Tulsa, Okla., 109 (5th
and 6th); Dallas, Tex., 109 (5th); Concordia, Kans., 108
(16th); and Augusta, Ga., 104 (6th). Above normal
temperatures in this area were related directly to the
warm dynamic upper-level anticyclone centered over the
Gulf States (fig. 1 and Charts XIII-XVI). Note that
the area of abnormal surface warmth corresponds quite
well to the area of above normal 700-mb. heights and to
the region of positive thickness departures in the layer
from 700 mb. to 1000 mb. (fig. 5). In addition, the belt
of confluence, with stronger than normal wind speeds
(fig. 4B), stretching from the Dakotas to the Middle
Atlantic Coast (fig. 1), served to contain the cold air to
the north and warm air to its south (fig. 2B and Chart I).

Shortly after mid-month, when the western Canadian
ridge reached its greatest strength, a strong Polar anti-
cyclone brought the coolest weather of the month to a
wide area from the northern Plains to the Gulf and South
Atlantic Coasts (see anticyclone track, Chart IX). In
portions of the Central Plains and middle Mississippi
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Fregure 3.—Monthly precipitation anomalies for (A) July 1956 and
(B) August 1956. The classes light, moderate, and heavy each
normally oceur one-third of the time.

Valley daily maximum temperatures fell into the 60’s and
70’s, where they previously had been reaching 100° F.
Numerous daily minimum temperature records were
established from the 19th to 23d, while some areas near
the Gulf Coast experienced their lowest temperature ever
recorded in August. Among the latter were Jackson,
Miss., 54° F. (23d), and Baton Rouge, La., 60° F. (23d);
while the 59° F. at Mobile, Ala. on the 22d was the lowest
temperature ever observed there so early in the pre-fall
season. Before arrival of the cooler air at Shreveport,
La., temperatures had reached 100° F. or more on 15
consecutive days, an all-time record.

PRECIPITATION

Above normal amounts of precipitation were observed
quite generally in the northern half of the United States,
with portions of the Far Northwest, the Upper Mississippi
Valley, and the eastern Great Lakes region receiving twice
their normal amount (fig. 3B and Chart III). For some
areas from the Dakotas to New York this was the wettest
August in 16 years; while at Syracuse, N. Y., a fall of
8.41 inches was the greatest for any August.
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Aug. 1956

Ficure 5.—Departure from normal of mean thickness (tens of feet)
for the layer 700-1000 mb. for August 1956, with subnormal
values shaded. Cold pool of air centered in southeastern Canada
was associated with unseasonably cool weather in the northeastern
United States. Note also the extreme cold over Great Britain
and most of Europe.

August 19868

FicUrRe 4.—(A) Mean 700-mb. isotachs and (B) departure from
normal wind speed (both in meters per second) for August 1956.
Solid arrows in (A) indicate major axis of westerly jet, while
dashed arrows show mean position of corresponding jet during
August 1955. Positive wind speed anomalies in (B) are shaded.
Fast westerly flow, south of normal, prevailed from the Great
Lakes across the Atlantic through Europe and Central Asia. Ficure 6.—Number of days in August 1956 with surface fronts of

any type (within squares with sides of approximately 500 miles).

. YT . Frontal positions taken from Daily Weather Map, 1:30 p. m,
This broad belt of precipitation may be related directly usT. Cool, showery weather prevailed quite generally north of

to the 700-mb. circulation pattern (fig. 1). Principal the belt of maximum frontal frequency.

contributing factors were confluence and strong cyclonic

curvature to the rear of the mean trough over eastern northeastward (Chart X). Most of this precipitation
North America. At sea level, the daily cyclones associ- was in the form of showers and thundershowers and fell
ated with much of this precipitation followed a path from to the north of the zone of highest daily frontal frequency
the Northern Plains through the Great Lakes, thence (fiz. 6). In Kansas and Missouri sea level fronts were

Aug. 1956_° <
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present, as much as 80 percent of the time, and sea level
pressures averaged 3 mb. below normal for the month
(Chart XI, inset). Rainfall in the Northwest can be
attributed largely to two upper-level cyclones, one at the
beginning of the month [4], the other during the last week.
These occurred as the west coast trough built northward
into the westerlies in response to temporary fluctuations
of the long-wave pattern over the Pacific.

Most of the southern half of the country received con-
siderably less than the normal amount of precipitation
expected during August (fig. 3B and Charts II, III). The
area around Columbus, Ga, suffered its driest August
since 1882, while the year just ended at Prescott, Ariz.,
was the driest of any similar calendar period since 1876-77.
Lack of moisture was the principal weather feature during
the month in parts of the Central and Southern Plains
States, where drought conditions had become quite
serious at month’s end. This pattern of hot dry weather
continued the trend of recent years.

These widespread dry conditions were associated with
the extensive upper level anticyclone (fig. 1 and Charts
XIII to XVI). At the 700-mb. level heights were pre-
dominantly above normal, the largest anomaly being over
northern Mississippi. Anticycloni¢ curvature and wind
shear were responsible for large-scale subsidence, and,
combined with a weaker than normal import of Gulf
moisture in lower levels (Chart XI, inset), can be related
to the precipitation deficiency.

3. HURRICANE BETSY AND THE LARGE-SCALE
CIRCULATION

One tropical storm developed in the southern portion of
the North Atlantic during the month and subsequently
reached full hurricane intensity. The relation of this
storm, named Betsy, to the large-scale circulation pattern
is rather straightforward. ‘This is because the circulation
in the area and period affected by the storm was represent-
ative of the flow pattern existing during the entire month.
This was to be expected because the life history of hur-
ricane Betsy occurred during the middle of the month, a
time when the flow pattern is most likely to approximate
the monthly mean circulation.

The path followed by Betsy is shown in figure 7, super-
imposed upon the monthly mean 700-mb. contours (same
as fig. 1). First spotted August 9, about 900 miles east
of the Leeward Islands, Betsy whirled rapidly west-north-
westward in the sub-tropical easterlies. The storm passed
directly over Puerto Rico, where much damage was done
and several lives were lost. (See Weather Notes, p. 311
of this issue.) Skirting the Bahamas, the hurricane, with
winds up to 120 m. p. h., posed an immediate threat to
the coastal United States. However, as Betsy escaped
from the easterly wind belt it decelerated and began a
turn toward the north, thus missing the coast but bringing
moderate to heavy rains to southeastern coastal areas.
After recurvature, the hurricane moved parallel to the
coastline and then was swept rapidly eastward as it
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Fraure 7.—Track of hurricane Betsy, August 9-21, 1956, super
imposed on monthly mean 700-mb. contours (same as in fig. 1).
Positions given are for 0730 EsT. Steering of Betsy by the mean
circulation is well indicated.

approached the area of strongest west winds (fig. 4),
dissipating in mid-Atlantic on the 21st. In sparing the
Atlantic Coast a devastating blow, Betsy did not follow
in the path of some of her more famous sisters of recent
years.

4. CIRCULATION OF AUGUST 1955 AND AUGUST
1956 AS RELATED TO HURRICANE ACTIVITY

During August 1955 [5] hurricanes Connie and Diane,
with their flood-producing rains, inflicted much damage
upon the northeastern United States. In view of the
lack of hurricane activity in this area during August 1956,
it was deemed of interest to compare differences in the
large-scale planetary circulation patterns for the two
months, Aagust 1955 and August 1956. This comparison
is, perhaps, best seen in figure 8, which shows the 700-mb.
height differences between the two months. There are
two very striking features: (1) the widespread and large
positive height changes in Polar regions, associated in part
with blocking, and (2) the extensive belt of height falls’
at middle latitudes encircling nearly the entire Northern
Hemisphere.

These changes in 700-mb. height were associated with
a southward displacement of the hemispheric zonal wind
systems from August 1955 to August 1956. That these
displacements were quite significant can be seen from
figures 4A and 9, where these wind systems are compared.
The maximum westerly wind belt (or jet) was displaced
equatorward from August 1955 to August 1956 over nearly
the whole Northern Hemisphere, with greatest displace-
ment over eastern North America, the Atlantic, and
Europe.
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Ficure 8.—Mean 700-mb. height change (in tens of feet) from
August 1955 to August 1956. Areas of large change were asso-
ciated with marked reversal of the planetary circulation.

In arecent unpublished study, Ballenzweig [6] has shown
that there is a strong tendency for tropical cyclone activity
to be at a maximum during years when the mean westerly
jet at the 700-mb. level (averaged between 100° and 50°
W. long.) is displaced north of normal, and at a minimum
when this jet is displaced to the south. The evidence thus
far during the early part of the 1956 hurricane season
supports this relationship very strongly. Only one
tropical storm was observed during August 1956, when the
westerlies were south of their normal position, while four
tropical cyclones (three full hurricanes) developed in
August 1955, when the westerlies were displaced north of
normal {fig. 9) [5].

The poleward shift of the westerlies and the axis of the
subtropical High over eastern North America in mid-
summer 1955 [5, 7] was related directly to the more north-
ward paths taken by hurricanes Connie and Diane before
full recurvature. At the same time the weather in the
northeastern United Statesin summer 1955 was abnormally
warm with record-breaking rains. These conditions were
in decided contrast to the cool, relatively dry regime which
prevailed this August (section 2).

An even more pronounced change in circulation occurred
over Kurope and the eastern Atlantic, where heights at
700 mb. fell sharply, as much as 610 ft., over Scandinavia
(fig. 8). This was accompanied by a decided reversal in
the circulation pattern, from anticyclonic to cyclonic. At
the same time the primary westerly jet axis was displaced
southward some 20° of latitude (fig. 4A).

It has been theorized [5] that the strength and north-
eastward protrusion of the Azores anticyclone is related
to the frequency of occurrence of Cape Verde type storms.
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Fieure 9.—Mean 700-mb. zoral wind speed profiles in the Western
Hemisphere for August 1956 (solid line) and August 1955 (dashed
line). Note the southward displacement and increase in speed
(shaded area) of the hemispheric zonal wind systems from August
1955 to August 1956.

If this be true, then the circulation pattern of August 1956
was such as to suppress the genesis of such storms. In
this connection the height rises near the Azores (fig. 8)
may be indicative of filling of the mean trough which may
have spawned hurricane Connie in August 1955.

Thus, it would appear that during August 1956 the large-
scale planetary flow pattern was not as favorable for the
formation and development of hurricanes as it was during
August of 1955. Moreover, the southward displacement
of the westerly wind belt in eastern North America greatly
diminished the chance of any of these storms striking the
north Atlantic Coast.

5. WEATHER AND CIRCULATION FEATURES
ELSEWHERE IN THE NORTHERN HEMISPHERE

During August 1956 blocking tended to persist in higher
latitudes around a large portion of the Northern Hemi-
sphere, although it was somewhat weaker than in July [1].
At the same time the Polar Low was very weak, in sharp
contrast to the intense vortex present in July. The prin-
cipal block was centered over Greenland, where 700-mb.
heights were 180 ft. above normal (fig. 1) and sea level
pressures as much as 7 mb. above normal (Chart XI,
inset). This block effected a displacement of the wester-
lies south of normal and similarly affected the associated
storm track over the eastern Atlantic and Europe.

By far the largest height anomaly was the —360-ft.
center (over Scandinavia) associated with the deep trough
over western Kurope (fig. 1). This anomaly was one of
the most extreme negative centers ever to occur during a
summer month in the Atlantic or European areas since
1933. It hasbeen exceeded only by the —380-ft. anomaly
in the Atlantic in June 1947, and the —370-ft. center over
Greenland in July 1955. This abnormally deep center,
along with the belt of positive anomaly over North Africa,
combined to produce very fast westerlies with a well-
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defined jet from the eastern Atlantic to central Asia.
Wind speeds were as much as 9 m. p. s. above normal
over central Europe (fig. 4B.)

The weather associated with the deep trough and nega-
tive anomaly center was unseasonably cool and rainy
with much storminess. Cyeclonic activity entering Europe
from the Atlantic was unusually intense for summer, wich
sea level pressures averaging from 7 mb. below the August
normal in Great Britain to 11 mb. below normal in north-
western Russia. Throughout most of the British Isles
there was & considerable deficiency of sunshine, and thun-
derstorms werc unusually frequent. New August preci-
pitation records were established in some districts. Per-
sistent northeasterly flow at sea level swept cool Arctic
air masses into Europe, where, in the layer from 700 mb.
to 1000 mb., mean virtual temperatures averaged 12° F.
below normal (corresponding to a thickness anomaly of
—210 ft.) over Great Britain (fig. 5). Note also the strong
northeasterly anomalous flow at 700 mb. (fig. 1). This
month’s cool, rainy regime throughout most of Europe
was in sharp contrast to the summer of 1955 when anti-
cyclonic conditions produced warm, dry weather |5, 7].

In the Pacific at least five typhoons were observed in
August, with a tendency for these storms to move farther
westward before recurving, than is usual for this time of
year. Presumably this was related in part to the --90-ft.
height anomaly center south of Japan (fig. 1). One of
the worst of these storms, typhoon Wanda, smashed into
the China coast south of Shanghai early in the month.
Two thousand persons were reported killed and millions
were made homeless before the storm blew itself out deep
in the interior of China.
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Weather Notes

BETSY'S ROVING EYE

Between 1700-1900 GMT on August 11, 1856, Hurricane Betsy’s eye passed north of the
island of Dominica in the northernmost Windward Islands of the Lesscr Antilles. After
entering the Caribbean Sea the hurricane’s eye had g diameter of 10 nautical miles on
the Navy reconnaissance aireraft radar as observed by Lt. A. N. Fowler. The eye was
continuing what appeared to be a sinusoidal path west-northwestwuard toward Pucrto
Rico. (See fig. 1.) The amplitude of its curve averaged about 15 nautical miles and
during its initial movement into the Caribbean Sca showed a wave length of 130 nautical
miles. From the heginning of its Carlbbean trajectory across the Windward Islands
until it reached 64° W., the curve crossed its axis on the average of every 5 hours with
a period of 10 hours.

At 0400 aMT on August 12, as the eye approached its last well-defined swing to the
right, it was 16 nautical miles in diameter with moderate echoes in several spiral bands
extending 70 nautical miles north and 40 west. However after it reached 65° W, the
track of the eye lost its sinusoidal character. This might be explained by the slight
change in direction from west-northwest to northwest. Inaddition, the storm’s proximity
to the Virgin Islands and Puerto Rico may have somewhat distorted its rhythmic move-
ment.

Precipitation bands around the eirculation eye continued to vary the diameter and
at 0830 oMt the center was 18 nautical miles across located about 75 nautical miles to the
southeast of Puerto Rico. Somewhere in this location the storm inflicted its first loss
of life inside the Caribbean. The Flena, a 91-ton vessel en route through the Virgin
Islands, broke up so fast that the crew was unable to radio for help and two seamen
were drowned. Another larger ship, the 4,381-ton tanker Afichael J., was more for-
tunate. On Saturday morning it heeded the hurricane warnings and when it was south
of 8t. Croix, it began fleeing southward. Several days later it was located 200 miles
south of Puerto Rico adrift with engine trouble and without radio contact.

By 0345 6MT the hurricane was located on the San Juan radar but because of local
obstruetions and terrain to the southeast of the station the eye could not be fixed.*
Between 1200 and 1230 GMT a closed circulation was observed with a diameter of 8 to 10
nautical miles. This was one of the smallest diameters so far reported along the track
and Indieated that precipitation had closed the eye with concentric bands as it neared
the land. As it approached the southeastern coastline its movement between 1200 and
1230 M oscillated back and forth and was so erratic that it seemed to be deflected by
the terrain. (Perhaps an analysis of the radar film will show somewhat less oscillation
than is shown in the radar track plotted on figure 1.) The terrain in the southeastern
coastal area slopes abruptly from the coastline to about 1,500 feet with a peak of 2,890
fect in the Sierra de Cayey chain. The eye entered the coastline near Maunabo and
moved near Yabucoa, then curved erratically westward toward (luayama. Calm
winds were reported at Maunabo as well as at Patillas indicating the eyce’s passage
through thesc towns.

1t iz diMeult to believe that hurricane Betsy could be deflected by terrain of such
dimensions. If the radur positions of the eye were climinated between 1200 and 1230
GMT, the extrapolated track from the southeastern coast of Puerto Rico to the northwest-
ern coast would assume a more symmetrical line and would even tend toward a quasi-
sine curve. Unfortunately there were no pressure readings while the hurricane was in
this area. The cye was distorted and seemed to be breaking up over land at 1300 6MT.
At 1315 6MT the eye was in the vieinity of Cayey and ealm winds were reported there,
At that time the eye’s diameter was around 6 nautical miles with a sharp tilt toward the
northwest. Cayey is located in a valley in the Central Cordillera bounded by peaks
of 2,500 to 3,000 feet on the east and 2,200 to 2,500 feet on the west. At one time the eye
was ohserved to take a ‘‘square” shape on the scope. Mr. Rockney momentarily fixed
the radar antenna at 5,000 feet and the eye was observed to take a more cireular shape.

*The radar observer during this perlod was Mr. Vaughn Rockney.
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Chart I. A. Average Temperature (°F.) at Surface, August 1956.
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B. Normal average monthly temperatures are computed for Weather Bureau stations having at least 10 years of record.
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Chart ITI. A. Departure of Precipitation‘from Normal (Inches), August 1956.
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Normal monthly precipitation amounts are computed for stations having at least 10 years of record.
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Chart VI. A. Percentage of Sky Cover Between Sunrise and Sunset, August 1956.
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A. In addition to cloudiness, sky cover includes obscuration of the sky by fog, smoke, snow, etc. Chart based on
visual observations made hourly at Weather Bureau stations and averaged over the month. B. Computations
of normal amount of sky cover are made for stations having at least 10 years of record.
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Chart VII. A. Percentage of Possible Sunshine, August 1956.
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A. Computed from total number of hours of observed sunshine in relation to total number of possible hours of
sunshine during month. B. Normals are computed for stations having at least 10 years of record.




AUGUST 1956 M. W.R.

LXXXIV—109

‘uMOUS B)Bp 9SOY} J0J UBY} Jopim oae Koran
saurjost 10y ejep 21sBg  “(;

‘wo [ed ‘wd [ = Ko[3uel 1) S

008 Jo syl yoym 1oy eiep Aiejusws[ddns woay paule}qo ode S9JBWISD 19y |
£o[Su®[ Ul IBJINS [BIUOZLIOY B UO PIAIDIIL ‘DSNYIP + 393.11p ‘UOIIEBIPEL 1[0S A[1ep uBaUW SMOYS }IBYD

*}I8YD UO UMOYS a.1e

S6 001 SOl

ozt

o0z
SX s3UN 40 3OS,

. ér
i %3\9.5-
TR
__—-!..o:

;-;,_a,-w

vt
=%%-5j!

o

15 Ly e

a//

M

S N

oy 13!
wanfly  ,

o
unsiy
dom
o

o
aunsafe
uNsajRd o__m__e. Sup am g

siie4 EIYOIM
e} Y

\

| Ry muiouy0

wooy oMY

S ey
o) /\/’<ﬁ\=a E e o)
nquggs 2l

pyBULSS
o

x
uoBulg

8
o
Roduertd

bANG
) sopRLd
o

_2&_;_
|

8ES
AR
: mya_zss
S
—
a_E .
A S
oy ;
_v._.é o) sreg
o b4

40y ,4

o )_.s,.. U essoy  euiquad

wuon 30 < e \ 30

Ronuwayy,

08

oot

A GG-T1S6T potzad uo vmmmo_ nmwzv
‘QGET IsSnbny ‘esnyjiq + 30811 ‘'UOTjRIPRY IR[OG JO sen[e) A[re obeieAy

uesIy JO 9HrjuLadI9g :josu]

‘OGRT Isnbny ﬁozm%mm Ie[og hﬁmﬂ

TIHA HEUO




LXXXIV—110

AUGUST 1956 M.W.R.

‘Papn[oUL BJ® SI0W 10 SANOY §g 0] payliuapl 8q P[nod YoIym sI9jusd asoy} A[uQ) ‘uonisod Mau 8 UOI}BULIOFI S9}BIIpUl
3ora) ul aul] payse( -umoys poltad 10y 19jusd Airuonels Jo uonisod ajedipul saaenbg suonisod A[anoy-g SulusAalajul 93BIIPUL SIO(]
“IeqI[IW 3S94BaU 03 danssoad ‘Mmo[eq 94n3y ‘93Bp S9IBIIPUL B[IIID 9A0QE NI L 'S M "W "B (g:L 1B 193U9d Jo uolyisod sajeOIpuUl S[0I)

0Ll oS

e

<02l o521 .
S30NLILVT SNOIVA Lv S3TIN 40 3v0S
000T 006 008 00/ 009 005 OOy O0OE 00Z 001

PRINNN LYY VT

<Ot

o0L SSL 08 058 206 <56 2001 0501

_,,,,, e T«rilﬁx.}ﬂ‘ .

A ST

0 05 001 |

Al

001 o021 J0El

205

'QGET ISnbny ‘[9A8T BOG Je SOUO[OAOIUY JO SIBjUS)) JO SYOPI], “X] tmﬁu

OVl




AUGUST 1956 M.W.R.

LXXXIV—111

‘sjoquis jo uorpeue[dxa 103 X[ 3IeYD 998 I 'S ‘H "W "B (g:L 3B I9juad Jo uonisod sajedIpul 9[od1)

2

<56 o501 of o 2021 .52l 0}

0001 006 008 00/ 009 00S OO¥ OOt 00Z 00l O 0S O

<001
B La\flu/if \T,ﬂ e \JJCL. ] ~ S30NLIVT SNOWVA Lv S37TIW 40 37¥0S
t 1 i o
] I

209 AANLILYT LV ANAL
DIHAV¥DOIHALS UV10d

0€ oSE SO 08 09 0L 08 001 o0C) 0L oO¥L

'9G6 1 ISnbny ‘[9A9] eag je Seuo[oL)) Jo s19jua)) JO SHORI], ¥ MeYD



LXXXIV—112

AUGUST 1956 M.W.R.

"0¥6T 03 Jo1ad 2510400 BYED 932[dWOd Jsow Jo sIedA (g Y3} 10 (686T-668T) SABIN 19Yreap\ [BILI0ISIH 9y} Woay SSUIPEII UO Paseq plid pUOWRIP © UL SUOL}OIS
-I93Ul 4] J0J PUB PIOdAI JO sieak (T 35BS 38 SUIARY SUOIYEIS 10F PINdWODd 8IB S[BWLIOU 9INSSAIJ  "YIUOW BY) Zurnp wed sem 1o sjutod ssedwod 91 woay majq
puim auwir} Jo a3ejusdrad Moys sasodpuipy  sduipead "I 'S wd 0g:L PUB "W B (g:L Y} JO soSeIA® OY) WOIJ PAUIE}qO oie saunssedd [9A9] BoS 9SBIOAY

TTTW

0L oSL 208 E%u pApqna01 0,001 « o501 0L oSl

aso_ S8 S21 0E1

==

o *° \

| (o} Iy

\,
T T T\ | \«
m:muzwﬂl.rZuqu ATMAOH G2 \
O )
o f/, J
/4

e

e

3 % ;oz,, = = \ . \T S
Ve b,/ C i
— .w-.i‘\.\w sapoud AP . ‘«\\
At T
=S u “ Swz, ...-mﬁvc P~ %NW-I-

e SO

B

T

[PWION wo1q ®H5“—HMQ®Q

g3ANLILYT>, SNOIYVA 1V SITW 1VYIILNYN 40 31VIS
006 008 Muc&\ 009 005 O00F O00E 002 0Ol 0 0S 001

P
44> 88p0q | gigany, b0ty
_

[} Uoldunp Pubigy
|

: 09 1V TITIVHYd QUYANYIS
/ NOILOF[OHd OIHAVHDOIWILS HVTIOd
/ N N

N 9
N
<
XX
3 \« X
(o), P // -
N
| } YavMvoy [ o
Y - i s N/ &
o 45
¥ o 1O e |/ .
| o301 15 /
e t A / B
h%ﬂ 1+T‘F = - \
- ,ﬂ, @7 f [ e /
Ly : ,
N
3
\
\
,\,\.\0
2
2,

A0 et /E \ \oomm
) MLV LN
NA VLT
A oV
B % / / / w\ :ﬁEx_

o 206 o]

O]

%S
09¥2.0L .08 -

o001 o021 o0EL oOFI  ,OSE 2091 2081

"OGET Isnbny ‘[euwIoN woIf (‘qui) 8Inssa1j abereAy
jo eamprede(] }9SU] 'QGET ISNONY ‘SOSOIPUIN S0BJING PUP (‘qW) SINSSSIJ [9AS] BaG 9bRIGOAY IX 1eyd



AUGUST 1956 M.W.R.

LXXXIV—113

‘[0AS] 2yS19Y paBpUE)S JSOIBIU OY) J0J dIB PUE LIND 0013 38 udxe) sieqrd uo
poseq ae YOB[Q Ul 9SOY], ‘OWI} PUB 20BLINS oanssad paIedIpul oy} 38 UdYe) SULMBL UO POSE( OIE PAI UL UMOYS SPUIM  "SIOUY ¢ I9Yledy Jrey

pue ‘sjouy ] 1oy3eaF [NJ ‘S1ouy (g sjuesaaded Sey isjouy ul paads puig D, Ul samjesodura], - (sieyow dtwrukp g6°0 = ‘w-d'3 1) siejew [erusjodoasd ur JyIeH

TTTMA

0L 5L 08 g0 58 06 56 gn3n oADGEODL 000} 2501 011 K 021 Szl
STy X ..o,:,_u 5 T T T T e e % BT 7 T
TN B “av ¢! 0551 ’ N ‘ATL + ,, < < ,V 024 .
£ ; | 1 i / Fl | (apa grommad 1=ydd seonts )

8 ,, | o 443 ) easmivy 4 (SLONM) ALIDOT3A |
T ] | / o¢ mdbooL=4v v¢ 03 or 09 0800l 0S1 00T 00E 009 ,
| { + I i ot mdBog =qv i Gl (074 (03 0V 0§ SGL00L0S1 00E |

i wions _h g mdbgz =4V 9 ST ol Gl 02 G2 SLE0SSLOS)
{ouoiia popay W \ / = S0 = e T : / T %
| ooaw e 1 “ N 2 \ \
moigh”*0C 4 W X o Kl
! . N \ N\ \
/ ~ S \ \
" o — N ot o
4 N
4 S
e
u:u_!i“ > = Jim . X
sponqy f 20H 7 . N / e 02
A | Mlomsoy / y, /‘/vu‘\vﬂ‘ &
\ ~ N
It | / M 7
(5 cluouoo | lsbus Sb10BNGy | ey 7 0, saOwfuNé TUNSSTHd LNVISNOO
T ey e bon 702 . YOS ANIM OIHIOHWISOHD
[\ b N x X,
ol “ouunr Phg e - | \ L .
Pde@ B o0, 1V SITUW TVIILNVYN 40 31vIS
Pz 00€
- T 52|
2401d YHoN o,..::oj KI -
|
odspY :m,,:: I |
1Ol19p5g
d
LOE|
.09 1Y TATIVHYd dYYANYLS
NOILDI[OHd OIHdYHDOIHILS ¥YVYTOd
> 1
: _
@ \ |
> . A
X~
X SE
X
X /,
3
A o
X S0
N
\
\_~
X
A
= 4
\ \
S
¥ d v \
\ Al B - <011
(S Gﬁuiz..ﬁ g | — =
- - )
\ RNy X \
X .\.x\, Tpe Y i —
\ .,wc%w._. 5 L 7 i
A\ D g / \
YR\ L] a ..sew_b, /7
N M 2 AR \] /
s oS 0V [ Telonl /A "
N ST/ / APt A . 4
05 09%0L 08 001 02 0EL OPL  JOGh 091 081

‘SpuIp) juej[nsey pue ‘ernjeredws], pue jybrey oberoay ‘9GeT ISNONY LD 00€0 ‘speINg "qW-0G8 IIX HeYD



LXXXIV—114

AUGUST 1956 M. W.R.

‘dew Jo uorjeue[dxa 10J JIX I1BYD 99F

AR

<56 1015 _oAoguo0) 05001 501 oS 021 o7} S0EL
== e =
e " \
N + A T (wp3 gg0=wa3 1=11d3 egs08z's )
| 1 T Jdn e eamug mowo) =gy (SLONM) ALIDOT3A
1 | ) / o0g wdBooI=qv vZ 0e or 09 0800} 0S100Z 00E 009
L 01 1 | \,Fw:m T o1 mdbog =qv 2l sl o0z 0E  OF 0G 5£0010S00E
| | o | uopdzp, g mdbgz =qv 9 S%o; 0l Gl 02 G2 SZE0SGLO0S
o ! DUORIA POPAD 1 G - < 1402
P | | | I : N\ |
8 R S < \
e PENRESE oobaw T T4 \ .
L | | a oS4
- A 52
% Y | y ! / a
EAC = i N\ ,,r / il
g | o o /N FonySay, > A0
Q&/fa/.ow > Huowon9g™ 0 | oy jog—/ | 2] TSy |
o0 N e o
~ \ | :%MMF powd %1 f M # s38
: L b 2 <
. \ R M £ O
02 N, e Nzlcwx ) / L aap ¥
L i [T ) 4o 7 7506 _ k02
e oW 4 n / a
y . A M/ ,_,pezaum/rwﬁo { ! b& < < amw
_—— ¢ ! <y e E
= - X FREIAN W\ o] b0 f
.o\ N : i s o STy Lo el %_,or.‘sﬁ Yor,  SIOYAMNS TUNSSTUd INYISNOD
x o R = ol R =
L g2’ o0 o = A S ANIM OIHdOHISOID
A o) % > .v..ﬂw 1ouBudS  dyuam® \ 0 Sp ﬁ > &
X e 4 P ! 43 9Bpog \Vns e ~
. ’ = S a1 S L= . X
s 008 ~( 00l o TR Y oyedoL . ) v SITW VOILNYNNJO 31VOS
ol - ol — sondng 00y 008 002 0 05 001
) PN S =0 A 02 ST
N i (S 4 / | . 3
" 3 - g .
oS~ fu XOI§ | XS K«
Wvg i i / 0E N
WP a0 o / // / / R \
W N 1
7 : 2 ) . | {.0r
| S Nuua i
1
LN B
: VIR O T 150z
| N S /5 17 06 | og]
X TATIYHYE dYVYANYILS
OIHdYHROIYILS 4YTOd
o
'
e T )
XX LSEl
F o
- \_~*"~
f ” X
4 X .
s \
§ >
& X
4 N\ %
ov \ |
3 e
o . -
x
%c ~/, - Loy
v
: =
G ]
-
i .
[ - W | ) .

SLL 2081

Jb1oY obr1oAy '9GET ISMBNY ‘LND 000 ‘208JIng "qu-00Z IIIX Heyd

.‘m,vw: .>> juejnsay pue ‘einjeradwa ],




AUGUST 1956 M.W.R.

LXXXIV—115

‘dew jo uonjeue[dxe J0J JIX I1BYD 99S

(ST oSt .08 ) 206 156 7055 oADGDL 000! 250! Sl 02! 52l OE}
= o T e ———
N " Lo et \ = A et J,r 07+
= N\ » Y | -
o — £ \ \ + y + TR (wpn gpo=wd3 1=1jd3 grR0sT'E )
o / \ | | ] o i e (SLONM) ALIDOTIA
X o N ) e T oz mdB00I=qV v o€ ov 09 08 0010S!00Z00E 009
. ot < \ " + o1 mdbog =qv el Sl 0z OE  OF 0S SZO00LOSLO0E
¢ mdbez -qv 9 57 ol Gl 02 G2 SLE0SSLOSI
- L s

—t——y

02Ixaw

T
i

051

i
{

i ¥ 7 Lououfuos
\ =) oy 190 ——
L poomiis N _AHuoisonie ¥ 15
\ ,_.wa.\,,zz
e Se T Repowd n;ww“
Yo 42 o
o1 e / . pecg
L) nz.u,‘,m\/\& 2..&”1 Ma%i:W. oM ) :
e \ - e Yo MNH 02|
I & S m.%if A U
Y ,_, 06 L
oo upu - o !
G 2T Y pedtEp o | Ofitou anb, i
= ) o_[ n ;?« ‘ xa:_;.\:wnf i
L ot \ - ouoioy
3 o ﬁ o T — / / )
piouBU S on :_uwg}_ngam\!ﬁs v —~—1P% / / A S \
1001 1S ~ 7 / 3
& .%._J_.w WY puojpood S3IANLILYT SNOIYYA 1Y S3ITIW 1YDILNVYN 40 3Q¥OS
: ol%l/.? - o 006 008 00L 009 00S OOF OOE 002 00! § =
ST o) = / = 02 B o
Sl o s R
/.‘_\ xf“\m.p& )\ / % al
T ot |
T = o = lli*v S0E N
ROV e D
| L
T
T T
O o
i e e i R

vd QEYaNvis |
DOIWALS HVIOd
a o

|
d A
00V, 0L 08 001 021 0EL OVE .08l

08

oSLL

2081

"SPUI)| juejnsay pue ‘emjeredws] pue jybiey sbeieay 'gGeT ISnbNy ‘IO Q0EQ ‘@0rjng 'qui-00S§ ‘AIX HeYD



LXXXIV—116

AUGUST 1956 M. W.R.

‘dew yo uonyeue[dxs 10J X 34BY)) 998

456 ;n5n_ADGWRL 0400}

E->,ﬂ|l\

\

oSl 2021 oSCl J0E}

(wp3 gg0=wds 1=1j03 gy3082°5 )

@_ ¥ ——— (SLONM) ALIDOT3A
oz mdB00i=qVv 2 o€ oy 09 0800l 0S}00Z00E 009
N 01 mdbog =qv zi Sl 0z OE O 05 SL00L0SI00E

¢ mdbez =qv 9 st ol SL0C SeSLE0sSLont
VT

// / , a |:s}Y
J 820

|
i.mm n
W oy
\ ,,Ww%m,qu
\ ey 05 |09
/ - e 408
(e § 1 o - = 7
) \r\%.f. wod ol _,, Ko %..ﬂuo@:..ﬁ ST oG, | e - TEAYIUNS TUNSSTHA INYISNOOD
el X { IT

WD) o \\/\W_I = ANIM OIHdOHISOID
L pouBRIS] oy Ds0o,
. \v\a d orgengs—\'Y

AN 1
> pe.po-
RTAPN
oo %\? 3 o
£juoisaffeo oy _/mn/\/ e
3 S

u 09, ooy 3
tnnn».._ n»_ Q o Puoipiy S

susliqy

OI¥YA LV S3TIN 1VIILNYN 40 37VOS
5 00S 00¥  00E

0G|

N
g

S .
\m.z,.(%\ ///
1 / %
</
o
a ) 7
Wi

SN
o)
,

]
,
A

it .

S}

4
GE 4 05 409 "ouon -08 o001 o021 0EL oOFL  ,0G 2091 o0LL oSLL 2081

"SPUIp juejnsay vnm ~mH3mmwQEw”H_ vn,m Jybrey ebereay 'QGET ISnbNy ‘LD 00E0 ‘@0"HNg 'qu-00g "AX HeYyD




AUGUST 1956 M.W.R.

LXXXIV—117

‘s310dod UlmMBI WOAF d4e spulm [V “dew Jo uoneue[dxe 10 J[X YD 998

08 256 1n1n oADGN91 0,001 50 01}

oSl 2021

oSk

|

(mp3 gg0=mdR =31 gER052'E )
143 ) oAUl mor0D=0Y

oz mdBooi=qVv v2
oL mdbog =qv el
¢ mdbez -qv 9

\ s
N~ - on
o 80—/ // \f D)

S ]
> A~ oy 5y 4
f ‘ usjiqy
YHOM H o
\f/%gtrz R l1oMsoy
|

(SLONM) ALIDOTIA
or 09 * 0800} 0S}00Z 00E 009

Ov 05§ SGL0010S| 00

‘% ‘
. X X F/J ., b =
- © S ! / / = - - —
= X B woupu v\:./, o a0 . i
<N X« BNy s ano\..ﬁo,ro___af enbisibngy, | 7/ e, SEOVAUNS FTUNSSIUA INVISNOD
5 \, o] / N
- X \ \\/\:\ = ouoioy P “. FTYDS ANIM DIHdOHISOID
= x k x o o G o g = \ 4
< s N et L s I , YERaN4 X
/ A s 2 g EyN gl volidunr pup,, ey 2 s
X RO = &a%ﬁ}m o poedel  punjpoog) - Pioyg o S3ANLILYT SNOTEYA 1V SITIW 1VDILNYN 40 31VOS
52 PN ol o sis g iz T4y pug 006 008 00L 009 ODS\_00F 00E 00z ©00L O 0S 00l
| CEsRen o) pRUONIS - — e AD ey »%\A// 00, 02
il e R ) o T TR Rl e N 3
S0y W WA 10 N o
N S ,,.,,p %,.%% m@\ﬂ n..;EzW/%: A ,:.o.%,/w[: 5 : 05, OI\»A« .
PB4 Ty o 1 iociBy s Misy Y 440 Q06
Repnet O = S o A doy /;/}P wbe@
X 4 WD pido x P,
ot ﬁ.s:_: D Ay R h . 5t
/ O
e : ] =
Sy wou:c PICERR | o Puoroy FV st
s,,____;hgs/wlz ' O N R . " ]
T < R ) ST % s

09 IV TITIVEYd QUYANYLS
d[OHd OIHdYHDOIHILS HYTIOd

G 1}

02}

SC J0E oSE 0% 05 09%0.0L 08 001 0Zh OEL OF1

‘'SPUIp juejnsey pue ‘einjeradws], pue yybroy

ebereAy '9GET ISNENY 'LIND 00E0 ‘20PN ‘quI-00T

TAX #PHD



LXXXIV—118

AUGUST 1956 M. W.R.

*s3a0dad UIMBI WOJ 208

spuim [y ‘dew jo uorpeue[dxs 10 [IX }IeYD 99S

ha

CCRNERN o
v /u:,;oz, 4 quoW(

,u_,n..;&/ oAt

VZEA2)

2o
: ,.E%Ez

A pidsy | .
———0Q'PPusye

woany

! WiD3g,

vt
.09 %200

205

«08

DE 021 om, orl

081

2081

256 zain AoGN0L 04001 011 Sl 021 521 SOEL
=T Ee?. e A e % S
R T e (P gg70=dd [=1j43 GERORT'S )
| | " 1148 4] easoyuT Mo3U0D =T (SLONM) ALIDOT3A
T | ) | 0 mdBool=qV v2 o€ or 09 0800} 0SI00Z 00 009
o BN it o1 mdbog =qv 2l st (04 OE O 09 SL00L0S}O00E
# | _a_mng 4 g wmdbsz -qv 9 SL Sl 02 S2SULE0GSLOGL
S SR el 7 = N
onaw . N e k
. S
/
o
% puoipyy ewm,
susiiay | —
= S L0Z
o 713 | ey 4
wneD e
b\\Jz O R Y ] by we,  STOVAMNS TMNSSTUd INYISNOD
: 5 = o
,%x%w@% e o uo, & FI¥OS ANIM DIHdOHISOID
W0~ = - e =
R .v\dv\«z o Eum,_ oM 4 a.uoa, osowoyy, o f £ * ¢ <
a? 2o s = i y 19engc 7 £ s ¥
=k et 51001 . > 2 . % |
"ot 3,;%. T _y @Kﬁ ymékon& _,cs_;w. SNOIYYA LVSSITIW IVOIILAYN 40 3TVOS |
5 & \ _,o_.u.__am S 00y NQQE 002 00i 0 05 00l Fu
J .u.o ou o BISHE L rorn /J? = . 79
otV Tyouw? S ottt onoed Y a “ous ?..in.o !

mﬁun:s juejnsey .mvum ‘emmjeradwa], pue JybIOY dbeIOAY 'QGET ISnbny _H.zmu oomo, womﬁﬁm, ‘qu-00T

TIAX HeYD



